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DETAILED ACTION 
Claim Objections 

1 . Claims 24, 25, 30, and 35 objected to because of the following informalities: 
Claims 24, 25, 30, and 35 each recite the phrase "Mach-Zhender" (sic) in the claims. 

Examiner respectfully notes that the spelling of this phrase should be corrected to "Mach- 
Zehnder " Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 5-11 and 14-20 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 7 recites "the first Gires Tournois resonator" twice, in lines 3 and 4 of the claim. 
There is insufficient antecedent basis for this limitations in the claim because claim 7 and claim 1 
on which it depends do not recite a Gires Tournois resonator. Examiner respectfully suggests that 
the claim may depend on claim 3 instead. 

Claims 5-10 and 14-19 each recite "the front and back mirror of the first or second 
Gires-Tournois resonator in various places in the claims. There is insufficient antecedent basis 
for these limitations in the claims because the claims (and their respective parent claims) do not 
specifically recite that the first and second Gires-Tournois resonators include front or back 
mirrors (such mirrors are recited in claim 2; however, claims 5-10 and 14-19 do not depend on 
claim 2). 
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Also, Examiner notes that claim 16 currently recites "wherein the second phase shifter 
includes a first wave plate rotatably mounted between the front mirror and back mirror of the 
first Gires Tournois resonator to change the free spectral range of the second Gires 
Tournois resonator..." Based on Applicants' specification, Examiner respectfully suggests that 
the word "first" (highlighted above) in this part of the claim should be changed to "second." 

Claims 1 1 and 20 depend on claims 9 and 19, respectively, and are also indefinite for the 
reason given for their parent claims. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

5. Claims 21 and 24 are rejected under 35 U.S.C. 102(e) as being anticipated by Jeong et al. 
(US 2002/0126354 Al). 

Regarding claim 21, Jeong et al. disclose an optical interleaver (Figure 10) comprising: 
a first interferometer which includes a first coupler 1004 and a second coupler 1010 
which are interconnected by a first waveguide which defines a first light path (having length 
"LI" as shown in Figure 10) between the first coupler and the second coupler and which are 
interconnected by a second waveguide which defines a second light path (having length "L2") 
between the first coupler and the second coupler; 
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wherein the first and second light paths have different path lengths that contribute to a 
relative phase shift between light of a first light beam propagated along the first light path and 
light of a second light beam propagated along the second light path (page 7, paragraphs [0057]- 
[0058]); 

a first ring resonator 1006 disposed adjacent to the first waveguide such that light of the 
first light beam is coupled between the first waveguide and the first ring resonator so as to impart 
a first wavelength dependent variation in phase and intensity to the first light beam which is 
dependent upon the optical circumference path length of the first ring resonator; and 

a second ring resonator 1008 disposed adjacent to the second waveguide such that light 
of the second light beam is coupled between the second waveguide and the second ring resonator 
so as to impart a second wavelength dependent variation in phase and intensity to the second 
light beam which is dependent upon the optical path length of the second ring resonator (page 7, 
paragraph [0058]). 

Regarding claim 24, Jeong et al. disclose that the first interferometer includes a Mach- 
Zehnder interferometer (page 7, paragraph [0057]). 

Claim Rejections - 35 USC § 103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. Claims 1 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jeong et 

al. in view of Ai et al. (US 6,816,315 Bl). 

Regarding claim 1, Jeong et al. disclose an optical interleaver (Figure 10) comprising: 
an interferometer which includes a coupler 1004, a first phase shifter and a combiner 

1010; 

wherein the coupler splits incident light into a first light beam and a second light beam 
and couples the first light beam and the second light beam to the first phase shifter; 

wherein the first phase shifter includes a first light propagation element (i.e., a first 
waveguide) that propagates the first light beam along a first path (having length "LI" as shown 
in the figure) between the coupler and the combiner and that includes a second light propagation 
element (i.e., a second waveguide) that propagates the second light beam along a second path 
(having length U L2") between the coupler and the combiner, the first and second paths having 
different path lengths that contribute to a phase shift between light of the first light beam 
propagated along the first path and light of the second light beam propagated along the second 
path (page 7, paragraphs [0057]-[0058]); 

wherein the combiner interferometrically couples the first light beam with and the second 
light beam; 

a second phase shifter 1006 which receives first light beam light propagated along the 
first path between the coupler and the combiner and imparts a first wavelength dependent 
variation in phase to the received first light beam light; and 
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a third phase shifter 1008 which receives second light beam light propagated along the 
second path between the coupler and the combiner and imparts a second wavelength dependent 
variation in phase to the received second light beam light (page 7, paragraph [0058]). 

Jeong et al. do not specifically disclose a phase shift tuner which adjusts a phase shift 
imparted to the first light beam by the second phase shifter, although they do disclose adjusting 
optical path length in general as necessary (page 3, paragraph [0026]). 

However, Ai et al. teach a related system including a phase shifter in an optical 
interleaver device (column 1, lines 14-57). Ai et al. further teach including a phase shifter tuner 
to tune the phase shift produced by the phase shifter (column 1, lines 58-67; column 2, lines 1-2 
and lines 25-50).. 

It would have been obvious to a person of ordinary skill in the art to include a phase shift 
tuner as suggested by Ai et al. in the phase shifter in the system disclosed by Jeong et al. in order 
to adjust the optical path and obtain the exact phase shift desired. One in the art would have been 
particularly motivated to include a tuner so that the phase shifting devices may adapt to 
inadvertent changes to the physical characteristics of the devices due to temperature or 
other external conditions (Ai et al., column 1, lines 58-67; column 2, lines 1-2). 

Regarding claim 4, Jeong et al. disclose that the spacing of the second phase shifter from 
at least one of the splitter and the combiner is different from spacing of the third phase shifter 
from at least one of the splitter and the combiner and such different spacing results in the 
different path lengths of the first path and the second path (Figure 10 shows the different path 
lengths LI and L2; the spacing of the second and third phase shifters is different since the paths 
are of different lengths). 
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8. Claims 2, 3, 6, 12, 13, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jeong et al. in view of Ai et al. as applied to claim 1 above, and further in view of Paiam 
(US 6,222,958 Bl). 

Regarding claims 2, 3, and 12, Jeong et al. in view of Ai et al. describe a system as 
discussed above with regard to claim 1 . Jeong et al. disclose second and third phase shifters 
disposed relative to the splitter and the combiner so as to serve as the first and second light 
propagation elements. However, Jeong et al. disclose that the second and third phase shifters 
comprise ring resonators 1006 and 1008 and do not specifically disclose that the resonators in the 
system shown in Figure 10 with a Mach-Zehnder interferometer are Gires-Tournois resonators 
(although they disclose Gires-Tournois resonators in another embodiment in Figure 4; page 4, 
paragraphs [0038]-[0040]). 

However, as Jeong et al. already show, Gires-Tournois resonators are well known in the 
art, and Paiam particularly teaches using a Gires-Tournois resonator instead of a ring resonator in 
a Mach-Zehnder interferometer path (Figure 2; column 4, lines 32-65). Paiam further teaches 
that a Gires-Tournois resonator includes a front mirror and a back mirror (elements 24a and 24b) 
spaced apart by a distance. 

Further regarding claim 2 in particular, Jeong et al. disclose that the optical path lengths 
of the two resonators may set be equal to each other, but also disclose that distances are adjusted 
as necessary (page 3, paragraph [0026]). Therefore, in the system suggested by Jeong et al. in 
view of Paiam, Jeong et al. disclose that the optical path lengths in the resonators are different 
from each other (wherein the optical path length is implemented as the distance between the 
mirrors in the Gires-Tournois resonators taught by Paiam). 
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Regarding claims 2, 3, and 12, it would have been obvious to a person of ordinary skill in 
the art to specifically use Gires-Tournois resonators as taught by Paiam instead of the ring 
resonators in the system described by Jeong et al. in view of Ai et al. as an engineering design 
choice of a way to implement phase shifting. Paiam particularly teaches that the Gires-Tournois 
resonator is advantageously easier to implement than a low loss ring resonator (column 4, lines 
32-39). 

Further regarding claim 12 in particular, again Ai et al. teach including a phase shift tuner 
in a phase shifter. It would have been obvious to a person of ordinary skill in the art to further 
include a second phase shift tuner as taught by Ai et al. in the second phase shifter in the system 
described by Jeong et al. in view of Ai et al. and Paiam in order to adjust the optical path and 
obtain the exact phase shifts desired in both phase shifting devices. One in the art would have 
been particularly motivated to include tuners so that the phase shifting devices may adapt to 
inadvertent changes to the physical characteristics of the devices due to temperature or other 
external conditions (Ai et al., column 1, lines 58-67; column 2, lines 1-2). 

Regarding claim 6, Jeong et al. in view of Ai et al. describe a system as discussed above 
with regard to claim 1 including phase shifters and a phase tuner. As similarly discussed with 
regard to claim 3 above, Jeong et al. disclose phase shifters comprising ring resonators 1006 and 
1008 and do not specifically disclose that the resonators in the system shown in Figure 10 with a 
Mach-Zehnder interferometer are Gires-Tournois resonators (although they disclose Gires- 
Tournois resonators in another embodiment in Figure 4; page 4, paragraphs [0038]-[0040]). 

However, again, Paiam particularly teaches using a Gires-Tournois resonator instead of a 
ring resonator in a Mach-Zehnder interferometer path (Figure 2; column 4, lines 32-65). Paiam 
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further teaches that a Gires-Tournois resonator includes a front mirror and a back mirror 
(elements 24a and 24b) spaced apart by a distance. 

Regarding claim 6, it would have been obvious to a person of ordinary skill in the art to 
specifically use a Gires-Tournois resonator as taught by Paiam instead of the ring resonator in 
the system described by Jeong et al. in view of Ai et al as an engineering design choice of a way 
to implement phase shifting. Paiam particularly teaches that the Gires-Tournois resonator is 
advantageously easier to implement than a low loss ring resonator (column 4, lines 32-39). 

Regarding claim 15, Jeong et al. in view of Ai et al. and Paiam describe a system as 
discussed above with regard to claim 12, including phase tuners and Gires-Tournois resonators. 

Further regarding claims 6 and 15, Jeong et al. do not specifically disclose a wave plate 
rotatably mounted between the mirrors of a Gires-Tournois resonator, but Ai et al. further 
suggest tuning a Gires-Tournois resonator with at least one wave plate 30 rotatably mounted 
between the front and back mirrors (elements 12 and 14) of the resonator (Figure 8; (column 1, 
lines 32-57, column 2, lines 25-50; column 5, lines 19-46). 

Regarding claims 6 and 15, it would have been obvious to a person of ordinary skill in 
the art to include at least one wave plate as taught by Ai et al. in the system describe by Jeong et 
al. in view of Ai et al. and Paiam as a way to implement the phase shifter with advantageous 
tuning capabilities. Again, one in the art would have been particularly motivated to include 
tuners as taught by Ai et al. so that the phase shifting devices may adapt to inadvertent changes 
to the physical characteristics of the devices due to temperature or other external conditions (Ai 
et al., column 1, lines 58-67; column 2, lines 1-2). 
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Regarding claim 13, Jeong et al. disclose that the spacing of the second phase shifter 
from at least one of the splitter and the combiner is different from spacing of the third phase 
shifter from at least one of the splitter and the combiner and such different spacing results in the 
different path lengths of the first path and the second path (Figure 10 shows the different path 
lengths LI and L2; the spacing of the second and third phase shifters is different since the paths 
are of different lengths). 

9. Claims 5 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jeong et 
al in view of Ai et al., Paiam, and Rosenfeldt (US 2003/0053174 Al). 

Regarding claim 5, Jeong et al. in view of Ai et al. describe a system as discussed above ' 
with regard to claim 1 including phase shifters and a phase tuner. As similarly discussed with 
regard to claim 3 above, Jeong et al. disclose phase shifters comprising ring resonators 1006 and 
1008 and do not specifically disclose that the resonators in the system shown in Figure 10 with a 
Mach-Zehnder interferometer are Gires-Tournois resonators (although they disclose Gires- 
Tournois resonators in another embodiment in Figure 4; page 4, paragraphs [0038]-[0040]). 

However, again, Paiam particularly teaches using a Gires-Tournois resonator instead of a 
ring resonator in a Mach-Zehnder interferometer path (Figure 2; column 4, lines 32-65). Paiam 
further teaches that a Gires-Tournois resonator includes a front mirror and a back mirror 
(elements 24a and 24b) spaced apart by a distance. 

Regarding claim 5, it would have been obvious to a person of ordinary skill in the art to 
specifically use a Gires-Tournois resonator as taught by Paiam instead of the ring resonator in 
the system described by Jeong et al. in view of Ai et al. as an engineering design choice of a way 
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to implement phase shifting. Paiam particularly teaches that the Gires-Tournois resonator is 
advantageously easier to implement than a low loss ring resonator (column 4, lines 32-39). 

Regarding claim 14, Jeong et al. in view of Ai et al. and Paiam describe a system as 
discussed above with regard to claim 12, including phase tuners and Gires-Tournois resonators. 

Regarding claims 5 and 14, neither Jeong et al., Ai et al., nor Paiam specifically suggest 
that the Gires-Tournois resonator includes a piezo-electric spacer. 

However, Rosenfeldt teaches a related phase shifter including a Gires-Tournois resonator 
and further teaches including a piezo-electric spacer between the front and back mirrors of the 
resonator to tune the phase shift of the device (page 3, paragraphs [0044]-[0046]). 

Regarding claims 5 and 14, it would have been obvious to a person of ordinary skill in 
the art to implement the phase shifter and tuner in the system described by Jeong et al. in view of 
Ai et al. and Paiam, with a piezo-electric spacer as an engineering design choice of another way 
to implement the phase shifter with advantageous tuning capabilities. The claimed differences 
exist not as a result of an attempt by Applicants to solve an unknown problem but merely amount 
to the selection of expedients known as design choices to one of ordinary skill in the art. 
10. Claims 9-1 1 and 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jeong et al. in view of Ai et al., Paiam, and Yeh et al. (US 2003/0035223 Al). 

Regarding claims 9-11, Jeong et al. in view of Ai et al. describe a system as discussed 
above with regard to claim 1 including phase shifters and a phase tuner. As similarly discussed 
with regard to claim 3 above, Jeong et al. disclose second and third phase shifters comprising 
ring resonators 1006 and 1008 and do not specifically disclose that the resonators in the system 
shown in Figure 10 with a Mach-Zehnder interferometer are Gires-Tournois resonators (although 
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they disclose Gires-Tournois resonators in another embodiment in Figure 4; page 4, paragraphs 
[0038]-[0040]). 

However, again, Paiam particularly teaches using a Gires-Tournois resonator instead of a 
ring resonator in a Mach-Zehnder interferometer path (Figure 2; column 4, lines 32-65). Paiam 
further teaches that a Gires-Tournois resonator includes a front mirror and a back mirror 
(elements 24a and 24b) spaced apart by a distance. 

Regarding claims 9-1 1, it would have been obvious to a person of ordinary skill in the art 
to specifically use Gires-Tournois resonators as taught by Paiam instead of the ring resonators in 
the system described by Jeong et al. in view of Ai et al. as an engineering design choice of a way 
to implement phase shifting. Paiam particularly teaches that the Gires-Tournois resonator is 
advantageously easier to implement than a low loss ring resonator (column 4, lines 32-39). 

Regarding claims 18-20, Jeong et al. in view of Ai et al. and Paiam describe a system as 
discussed above with regard to claim 12, including phase tuners and Gires-Tournois resonators. 

Further regarding claims 9-1 1 and 18-20, neither Jeong et al., Ai et al., nor Paiam 
specifically suggest that the Gires-Tournois resonators include a cavity filled with fluid optical 
medium which determines an index of refraction. 

However, Yeh et al. teach a related phase shifter including a Gires-Tournois resonator 
(page 1, paragraph [0005]). They further teach that the Gires-Tournois resonator comprises a 
cavity defined by the front and back mirrors of the resonator filled with a gas (such as argon; 
page 2, paragraph [0020]) which determines an index of refraction with the cavity. They further 
teach tuning the phase shift of the device by changing the gas in the cavity (pages 1 and 2, 
paragraphs [0018]-[0020]). 
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Regarding claims 9-11 and 18-20, it would have been obvious to a person of ordinary 
skill in the art to implement the phase shifters and tuners in the system described by Jeong et al. 
in view of Ai et al. and Paiam, with gas-filled cavities as suggested by Yeh et al. as an 
engineering design choice of another way to implement the phase shifters with advantageous 
tuning capabilities. The claimed differences exist not as a result of an attempt by Applicants to 
solve an unknown problem but merely amount to the selection of expedients known as design 
choices to one of ordinary skill in the art. 

11. Claims 7, 8, 16, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jeong et al. in view of Ai et al., Paiam, and Gu (US 6,606,182 B2). 

Regarding claims 7 and 8, Jeong et al. in view of Ai et al. describe a system as discussed 
above with regard to claim 1 including phase shifters and a phase tuner. As similarly discussed 
with regard to claim 3 above, Jeong et al. disclose phase shifters comprising ring resonators 1006 
and 1008 and do not specifically disclose that the resonators in the system shown in Figure 10 
with a Mach-Zehnder interferometer are Gires-Tournois resonators (although they disclose 
Gires-Tournois resonators in another embodiment in Figure 4; page 4, paragraphs [0038]- 
[0040]). 

However, again, Paiam particularly teaches using a Gires-Tournois resonator instead of a 
ring resonator in a Mach-Zehnder interferometer path (Figure 2\ column 4, lines 32-65). Paiam 
further teaches that a Gires-Tournois resonator includes a front mirror and a back mirror 
(elements 24a and 24b) spaced apart by a distance. 

Regarding claims 7 and 8, it would have been obvious to a person of ordinary skill in the 
art to specifically use Gires-Tournois resonators as taught by Paiam instead of the ring resonators 
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in the system described by Jeong et al in view of Ai et al. as an engineering design choice of a 
way to implement phase shifting. Paiam particularly teaches that the Gires-Tournois resonator is 
advantageously easier to implement than a low loss ring resonator (column 4, lines 32-39). 

Regarding claims 16 and 17, Jeong et al. in view of Ai et al. and Paiam describe a system 
as discussed above with regard to claim 12, including phase tuners and Gires-Tournois 
resonators. 

Further regarding claims 7-8 and 16-17, Jeong et al. do not specifically disclose a wave 
plate rotatably mounted between the mirrors of a Gires-Tournois resonator, but Ai et al. further 
suggest tuning a Gires-Tournois resonator with at least one wave plate 30 rotatably mounted 
between the front and back mirrors (elements 12 and 14) of the resonator (Figure 8; (column 1, 
lines 32-57, column 2, lines 25-50; column 5, lines 19-46). 

Regarding claims 7-8 and 16-17, it would have been obvious to a person of ordinary skill 
in the art to include at least one wave plate as taught by Ai et al. in the system describe by Jeong 
et al. in view of Ai et al. and Paiam as a way to implement the phase shifter with advantageous 
tuning capabilities. Again, one in the art would have been particularly motivated to include 
tuners as taught by Ai et al. so that the phase shifting devices may adapt to inadvertent changes 
to the physical characteristics of the devices due to temperature or other external conditions (Ai 
et al., column 1, lines 58-67; column 2, lines 1-2). 

Further regarding claims 7-8 and 16-17, neither Jeong et al., Ai et al., nor Paiam suggest 
another wave plate in each phase shifter to change the free spectral range of the resonator. 
However, Gu further teaches another Gires-Tournois resonator including a wave plate rotably 
mounted and used to adjust the free spectral range of the resonator (column 1, lines 38-49; 
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column 3, lines 5-10). It would have been obvious to a person of ordinary skill in the art to 
further include another wave plate for changing the free spectral range as taught by Gu in the 
system described by Jeong et al. in view of Ai et al. and Paiam in order to finely adjust the 
response of the device to desired exact wavelengths. 

12. Claim 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jeong et al. 

Regarding claim 35, Jeong et al. disclose an optical interleaver (Figure 10) comprising: 

a Mach-Zehnder interferometer which includes a first coupler 1004 and a second coupler 
1010 and a first waveguide light path between the first and second couplers and a second 
waveguide light path between the first and second couplers; 

wherein the first and second light paths have different path lengths that contribute to a 
phase shift between first light propagated along the first path and second light propagated along 
the second path (page 7, paragraphs [0057]-[0058]); 

a second phase shifter 1006 optically coupled to receive first light beam light propagated 
along the first path between the first coupler and the second coupler and which imparts a 
wavelength dependent variation in phase and intensity to the received first light beam light; and 

a third phase shifter 1008 optically coupled to receive second light beam light 
propagated along the second path between the first coupler and the second coupler and which 
imparts a wavelength dependent variation in phase and intensity to the received second light 
beam light (page 7, paragraph [0058]). 

Jeong et al. do not specifically disclose that the second and third phase shifters are also 
Mach-Zehnder interferometers, but phase shifters comprising Mach-Zehnder interferometers are 
well known in the art, as Jeong et al. themselves teach with regard to their first phase shifter. It 
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would have been obvious to a person of ordinary skill in the art to use Mach Zehnder 
interferometers as the second and third phase shifters in the system disclosed by Jeong et al. as 
an engineering design choice of a way to implement the two additional phase shifters already 
disclosed. The claimed differences exist not as a result of an attempt by Applicants to solve an 
unknown problem but merely amount to the selection of expedients known as design choices to 
one of ordinary skill in the art. Examiner respectfully notes that Applicants other claims also 
recite various other types of phase shifters as the second and third phase shifters of their 
invention. 

13. Claims 22, 23, 25-34, 36 and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jeong et al. in view of Paiam. 

Regarding claims 22 and 23, Jeong et al. disclose an optical interleaver as discussed 
above with regard to claim 21, including first and second couplers. They disclose that the 
couplers are selected from a variety of coupler elements known in the art (page 7, paragraph 
[0057]) but do not specifically disclose 3-dB couplers. However, Paiam teach a system related to 
the one disclosed by Jeong et al., including a Mach-Zehnder interferometer, and Paiam further 
teach using 3-dB couplers to connect the paths of the interferometer (column 4, lines 40-65). 

It would have been obvious to a person of ordinary skill in the art to use 3-dB couplers as 
taught by Paiam as the couplers of the system disclosed by Jeong et al. as an engineering design 
choice of a well known and widely available coupler element. The claimed differences exist not 
as a result of an attempt by Applicants to solve an unknown problem but merely amount to the 
selection of expedients known as design choices to one of ordinary skill in the art. 

Regarding claims 25 and 30, Jeong et al. disclose an optical interleaver comprising: 
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a Mach-Zhender interferometer which includes a first fiber coupler 1004 and a second 
fiber coupler 1010 which are interconnected by a first light path between the first coupler and the 
second coupler and which are interconnected by a second light path between the first coupler and 
the second coupler wherein the first light path includes a first fiber path optically coupled to a 
first resonator 1006 and wherein the second light path includes a second fiber path optically 
coupled to a second resonator 1008 and wherein the first and second light paths have different 
path lengths that contribute to a relative phase shift between light of a first light beam propagated 
along the first light path and light of a second light beam propagated along the second light path 
(page 7, paragraphs [0057]-[0058]). 

Jeong et al. disclose ring resonators 1006 and 1008 and do not specifically disclose that 
the resonators in the system shown in Figure 10 with a Mach-Zehnder interferometer are Gires- 
Tournois resonators (although they disclose Gires-Tournois resonators in another embodiment in 
Figure 4- page 4, paragraphs [0038]-[0040]). 

However, as Jeong et al. already show, Gires-Tournois resonators are well known in the 
art, and Paiam particularly teaches using a Gires-Tournois resonator instead of a ring resonator in 
a Mach-Zehnder interferometer path (Figure 2; column 4, lines 32-65). Paiam further teaches 
that a Gires-Tournois resonator includes a front mirror and a back mirror (elements 24a and 24b) 
spaced apart by a distance. 

Jeong et al. disclose that the optical path lengths of the two resonators may set be equal to 
each other, but also disclose that distances are adjusted as necessary (page 3, paragraph [0026]). 
Therefore, in the system suggested by Jeong et al. in view of Paiam, Jeong et al. disclose that the 
optical path lengths in the first and second resonators are different from each other (wherein the 
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optical path length is implemented as the distance between the mirrors in the Gires-Tournois 
resonators taught by Paiam). 

Regarding claims 26, 27, 31, and 32 in particular, Paiam further teach including 
collimating lens (beam collimator 52, shown in Figure 5) between a waveguide and a Gires- 
Tournois resonator in order to couple the light from the waveguide to the resonator.. 

Regarding claims 25 and 30, it would have been obvious to a person of ordinary skill in 
the art to specifically use Gires-Tournois resonators with collimating lenses as taught by Paiam 
instead of the ring resonators in the system disclosed by Jeong et al. as an engineering design 
choice of a way to implement phase shifting. Paiam particularly teaches that the Gires-Tournois 
resonator is advantageously easier to implement than a low loss ring resonator (column 4, lines 
32-39). 

Regarding claims 28, 29, 33, and 34, as similarly discussed above with regard to claims 
22 and 23, Jeong et al. disclose first and second couplers selected from a variety of coupler 
elements known in the art (page 7, paragraph [0057]) but do not specifically disclose 3-dB 
couplers. However, Paiam teach a system related to the one disclosed by Jeong et al, including a 
Mach-Zehnder interferometer, and Paiam further teach using 3-dB couplers to connect the paths 
of the interferometer (column 4, lines 40-65). It would have been obvious to a person of ordinary 
skill in the art to use 3-dB couplers as taught by Paiam as the couplers of the system disclosed by 
Jeong et al. as an engineering design choice of a well known and widely available coupler 
element. The claimed differences exist not as a result of an attempt by Applicants to solve an 
unknown problem but merely amount to the selection of expedients known as design choices to 
one of ordinary skill in the art. 
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Regarding claims 36 and 37, Jeong et al. suggest an optical interleaver as discussed above 
with regard to claim 35, including first and second couplers. They disclose that the couplers are 
selected from a variety of coupler elements known in the art (page 7, paragraph [0057]) but do 
not specifically disclose 3-dB couplers. However, Paiam teach a system related to the one 
disclosed by Jeong et al., including a Mach-Zehnder interferometer, and Paiam further teach 
using 3-dB couplers to connect the paths of the interferometer (column 4, lines 40-65). 

It would have been obvious to a person of ordinary skill in the art to use 3-dB couplers as 
taught by Paiam as the couplers of the system suggested by Jeong et al. as an engineering design 
choice of a well known and widely available coupler element. The claimed differences exist not 
as a result of an attempt by Applicants to solve an unknown problem but merely amount to the 
selection of expedients known as design choices to one of ordinary skill in the art. 
14. Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jeong et al. in 
view of Al-hemyari (US 6,510,259 A). 

Regarding claim 38, Jeong et al. disclose an optical interleaver (Figure 10) comprising: 

an interferometer which includes a coupler 1004, a first phase shifter and a combiner 

1010; 

wherein the coupler splits incident light into a first light beam and a second light beam 
and couples the first light beam and the second light beam to the first phase shifter; 

wherein the first phase shifter includes a first light propagation element (i.e., a first 
waveguide) that propagates the first light beam along a first path (having length "LI" as shown 
in the figure) between the coupler and the combiner and that includes a second light propagation 
element (i.e., a second waveguide) that propagates the second light beam along a second path 
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(having length "L2") between the coupler and the combiner, the first and second paths having 
different path lengths that contribute to a phase shift between light of the first light beam 
propagated along the first path and light of the second light beam propagated along the second 
path (page 7, paragraphs [0057]-[0058]); 

wherein the combiner interferometrically couples the first light beam with and the second 
light beam; 

a second phase shifter 1006 which receives first light beam light propagated along the 
first path between the coupler and the combiner and imparts a first wavelength dependent 
variation in phase to the received first light beam light; 

a third phase shifter 1008 which receives second light beam light propagated along the 
second path between the coupler and the combiner and imparts a second wavelength dependent 
variation in phase to the received second light beam light (page 7, paragraph [0058]). 

Jeong et al. do not specifically disclose a phase shift tuner which adjusts a phase shift 
imparted by a difference in path lengths between the first and second light paths. However, Al- 
hemyari teaches a phase shifter related to the first phase shifter disclosed by Jeong et al. 
including a Mach-Zehnder interferometer and further teaches providing a phase shift tuner which 
adjusts a phase shift imparted by a difference in path lengths between the first and second light 
paths in the Mach-Zehnder interferometer (column 3, lines 19-45). It would have been obvious to 
a person of ordinary skill in the art to include a phase shift tuner as taught by Al-hemyari for 
adjusting a phase shift imparted by a difference in path lengths between the first and second light 
paths in the system disclosed by Jeong et al. obtain the exact phase shift desired. One in the art 



Application/Control Number: 1 0/032, 1 80 



Page 21 



Art Unit: 2633 

would have been particularly motivated to include a tuner so that the phase shifter may adapt to 
inadvertent changes to the physical characteristics of the device due to temperature or 
other external conditions. 



1 5. Any inquiry concerning this communication or earlier communications from the 
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supervisor, Jason Chan can be reached on 571-272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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